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Introduct ion  

Xyner Rfterbay Darn and Wyner Dam and qeservoir s i t e s  were v isited 
Tuesdaylnornrng and ear ly  hfternoon, Tuesday, November 2 .  The weather was 
s;nny and bright  with temperatures about 50 to 55' F .  The DSRT v is i ted t h i s  
s i t e  Tuesday, Novenber 2 .  1982. ~ n dmet w i t h  the landowner, Jack Eaton, t o  
discuss problems associated w i t h  t h i s  s i t e .  

Description 

h ewbanhent d m  i s  ant ic  ipated for t h i s  s i t e .  !Jith a c r e s t  elevat ion 
of 1573 the d a n  #would be about 515 f e e t  high, have a c r e s t  length of 4620 f e e t ,  
and contain about 30. 7 m i l  1 ion cubic yards o f  embankment rnater iai . The 
reservo i t - capac i ty  uoul d be about 320,000 acre-feet and wul d inundate about 
2,300 acres o f  dry grazing lands. 

!n order to  f i l l  t h i s  reservoir ,  excess Yakima River water l . a u l d  be 
diverted dur ing the o f f  i r r iga t ion  season a t  the K i t t  i t a s  Recl anation Dis- 
tr i c t ' s  ( K R D )  diversion po i n t  below Keechel us Lake and transported in the 
d i s t r i c t ' s  North Branch Canal to the termination point west of the  Badger 
Pocket Area. Frun tha t  point, water w u l d  be conveyed by grav i t y  through a 
3-1 /2 -m i l  e-long tunnel into the N o r t h  Fork of Squaw Creek where it w u l d  
flow i n t o  the reservoir .  

The KRD canal lwould be improved 2nd the lower end of the  N o r t h  Branch 
Canal en1 arged, Swauk pumping plant constructed on the Yakima River at Thorp, 
and a tunnel constructed a t  the lower end of the North aranch Canal through 
Manastash Ridge to the fJymer s i t e .  About 3 miles of I n t e r s t a t e  82 would be 
re1 ocated . 

Hydrology 

The water supply to t h i s  s i t e  comes frcm three sources potential ly: . 
(1) Squaw Creek--minor. ( 2 )  punping fran the Yakima River--either near Thorp 
into the LqD canal or near tne mouth of Squaw Creek, and ( 3 )  diversions f r m  
the Yaklma into the K R D  canal .  The potential of these sources i s  dependent 
o n  the ins t rem flow 1 evel s .  In t h i s  regard the water supply fo r  Wymer i s  
not xell defined a t  t h i s  time. However, best estimates thus f a r  indicate a 
f a i r l y  good ra t io  of inflow t o  capacity for  an offstream s i t e .  The r a t i o  i s  
about the same as the Bumping Lake en1 argement ( infl ow averaging abou t  ha1 f 
the capaci ty) .  As such, t h i s  wu ld  be a s i t e  for long-tern c a r r p v e r  s torage.  
In most a l l  years the reservoir wou ld  only b e  par t ly  drawn down, although 
when drawn down a1 1 the way d u r  ing a drought it may take 3-5 years t o  ref  i l l  . 

The drainage area of Squaw Creek i s  about 98 square mi les ,  and the 
w erage annual runoff i s  248,000 acre-feet . Based on reconnaissance 1evel 
data,  the inslow design flood at  the d m s i t e  i s  estimated t o  have a peak flow 
of  50,500 f t  / s  and a 5-day volume of 161,000 acre- fee t .  



- - -  - - -  

Environmental Cons idera t  ions 

The c o n s t r u c t i o n  o f  a  r e s e r v o i r  on Squaw Creek would have an e f f e c t  o n  
water qua1 i t y .  Average depth o f  t he  wdter i n  the  320,000-acre- foot  r e s e r v o i r  
w u l d  be about 150 f e e t  M e n  f u l  1 .  An annual y i e l d  o f  100,000+ a c r e - f e e t  i s  
p ro jec ted  f o r  use m a i n l y  as f i s h  f l ows .  Under these c o n d i t i o n s ,  t h e  w a t e r  
i n  the r e s e r v o i r  m u l d  be rep1 aced every 3 y e a r s .  

The use o f  t he  North Branch Canal to d i v e r t  water  t o  the  o f f s t r e a m  s t o r -
age s i t e  would occur d u r i n g  the non i r r i g a t  i o n  season (October th rough Apr i l )  . 
Water a t  Easton D i v e r s i o n  Dam on the  Yakima R i v e r  i s  o f  e x c e l l e n t  qual i t y .  
The Bureau o f  Recl anat i o n  has moni tored water  qual i t y  m o n t h l y  a t  C le  E l  un on 
the Yakima f o r  several years.  Cle €1 un i s  t h e  f i r s t  measur ing s t a t i o n  b e l o w  
Easton D i v e r s i o n  Dam. The fo l l ow ing  i s  a  sunmary o f  se lec ted  pa rane te rs  o n  
36 water  samples c o l l e c t e d  over a  4-year p e r i o d  (1974-77).  

EC , Ortho P Total P M O j - t i  Suspended So 1ids 

XIOO mqlL w/L &/L  nalL 
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Based on d a t a  c o l l e c t e d  by the  Bureau o f  Recl ana t ion  on t h e  e f f e c t s  o f  
s to rage on water  qua1 i t y  i n  the Yakima b a s i n ,  1 i t t le  change would be expec ted .  

The r e s e r v o i r  would s t r a t i f y  d u r i n g  the sunmer months w i t h  warm s u r f a c e  
water and c o l d  water i n  the  deep zones. h e  thermocl  i ne  would p robab ly  d e v e l o p  
a t  a  deeper depth  than o t h e r  r e s e r v o i r s  i n  t h e  b a s i n  because t h e r e  would b e  no 
i n f l o w  t o  the r e s e r v o i r s  d u r i n g  the sunmer months. P o s i t i v e  impacts w o u l d  
occur because o f  improved f lows i n  the I - 1 / 2 - m i l e  s e c t i o n  o f  Squaw Creek be low 
t h e  d m ,  p o s s i b l e  lowered sunmer d ischarge temperatures i f  water i s  d rawn f r a n  
the hypo7 imnion, and f r a n  fo rmat ion  o f  a  r e s e r v o i r  f i s h e r y  and r e c r e a t i o n a l  s i t e .  

The p r imary  w i l d 1  i f e  va lues  a t  t h i s  s i t e  a r e  f o r  r a p t o r s ,  espec ia l  l y  
p r a i r i e  fa1 cons. Other r a p t o r  species he re  i n c l u d e  fiwainson' s  hawks, o s p r e y ,  
r e d - t a i l  hawks, and golden eagles. The Bureau o f  Land Managanent is c u r r e n t l y  
c o n s i d e r i n g  e s t a b l  i shnen t  o f  a  r a p t o r  p rese rve  i n  the  Burbank Val l e y  o v e r  t h e  
next  r i d g e  toward Yakima. 

Chukar , g r a y  p a r t r i d g e ,  pheasant, Cal i f o r n  i a  q u a i l  , and sage grouse a r e  
found i n  the  area. The 1argest  know sage grouse s t r u t t i n g  area i s  f o u n d  
here. The r i p a r i a n  cove r  present  p rov ides  i n s e c t s  and w i n t e r  thermal c o v e r .  
The area has a few r e s i d e n t  deer, and some deer  w i n t e r  i n  t h e  v a l l e y .  A 
smal l  remnant pronghorn ante lope herd i s  found here.  

A t  p resent ,  t h e r e  i s  no s i g n i f i c a n t  f i s h e r y  i n  Squaw Creek. Pr i o r  t o  

the heavy g r a z i n g  regime, i t  was repor ted  t h a t  t h e  c reek supported spawn i n g  

runs o f  t r o u t .  


Negat ive impacts f r a n  cons t ruc t i ng  an o f f s t r e a m  s to rage  r e s e r v o i r  here 
w u l d  be a  s i g n i f i c a n t  d e c l i n e  i n  upland gane b i r d s ,  l o s s  o f  s t r u t t i n g  g round ,  
e l  i m i n a t i o n  o f  t h e  r e s i d e n t  deer, p robab le  d  i s t y r b a n c e  o f  t h e  remnant a n t e l o p e  
herd, r e d u c t i o n  i n  Yakima R i v e r  flows t o  150 f t  / s  frm t h e  KRD's d i v e r s i o n  



po in: Sel ow Keechel us Lake to the mouth o f  Squaw Croek , and compl e t e  d  is-  
p l ? c m e n t  o f  a l l  o t f ie r  w i l d l i f e  w i t h i n  the r e s e r v o i r  area. The feeder- canal  
syscrin fccm +he Yakirna 2 i ve r  cou ld  be hazardous to b ig g m e .  The r e d u c t i o n  
in  Y s ~ i ~ r ~ ar i i ve r  f lows ldoul a be d e t r  inental  t o  both  r e s i d e n t  and anadranous 
f i s h ,  r brer a o a t ~ r s ,  and probably  water fowl .  

The r e s e r v o i r  would probably  develop i n t o  a  gocd, h i g h l y  used small-
mouth bass and p lanted t r o u t  f i she ry .  I t  wula a1 so be a  popular  l o c a t i o n  
f o r  water spor ts  such a s  swimm ing , water- s k i  ing , and boat ing  . Real i z a :  i on  
o f  b e n e f i t s  waul d r e q u i r e  c e r t a i n  r e s t r a i n t s  on magnitudes o f  d  ischarge 
r a t e s  and f l uc t u a t  ions and r e s e r v o i r  1 eve1 f l u c t u a t i o n s .  

The beauty  o f  the  ex  i s t  ing canyon would be inundated . Archeol og i c  a1 
s i t e s  a f  unknown s i g n i f i c a n c e  remaining a f t e r  salvage w u l d  be danaged by  
f l u c t u a t i n g  water l e v e l s  and wave ac t ion .  

Tne p r e l  im i na ry  area-capac i t y  curve and r e s e r v o i r  inap were developed 
us ing  Geological  Survey 7-1/2-minute quadrangle maps, Nymer and Badger Gap. 

Geoloqy o f  the  S i t e  

Data Reviewed 

Pre l  iminary  F ind ings  Report, Yakima River Basin Water Enhancenent 
P r o j e c t .  (October 1982) 

F i e l d  Review o f  P o t e n t i a l  Reservoir  S i t e  b y  t he  Damsite and 
S t ruc tu re  Rev iew Team, Yakima River  Basin Water Enhancment 
P ro j ec t ,  'rlashington 

k o l c g i c  Appraisal  Study, Po ten t i a l  Damsites, Yakima River  Basin 
Water Enhancement P ro j ec t ,  Washington, November 1981 

S i t e  Geoloqy. --Re1 a t  i v e l y  f l a t - l y i n g  l a v a  f lows o f  1 i g h t l y  t o  modera te ly  
f r ~ c t u r e d  b a s a l t  forms the  canyon w a l l  s  o f  Squaw Creek. The canyon s ides  
r i s e  on a  slope o f  about 20n,  sca t te red  d e p o s i t s o f  slope-wash up t o  5 f e e t  
t h i c k  occur on each abutment. The narrow canyon bottom i s  unde r l a i n  by 
a l l u v i a l  depos i ts  est imated to be  l e s s  than 10 f e e t  deep. 

There i s  no known f a u l t i n g  w i t h i n  several m i l e s  o f  t h e  d m  and r e s e r v o i r  
s i t e .  

Design 

Data Reviewed .--The d a t a  r e v  iewed by t h e  des igners  here  1 im i t e d  t o :  

Prel i rn inary Find ings Report (October 1982 ) 

Geologic Appraisal  Study o f  P o t e n t i a l  Damsites, Yakima River  Basin 
Water Enhancement P ro j ec t ,  Washing ton (Novenber 1981 ) 



Geologic Appraisal  Stsdy o f  P o t e n t i a l  Oarrlsites, Yakirna RiSder aas in  
:Jaz?r Enhaqcenent P r o j e c t ,  Wasn ing t - ~ n  (Uovmber  1981) 

Pre!  iiriinar-y .Assessxent Report, Squaw Creek Off Channel Storage 
P r o j e c t  - Steve i. l i tchel1 - S ta te  o f  ' r l a s h i n g t ~ n  ( A p r i l  1972)  

S t r u c t u r a l  Features  

Embankment Dam.--As i s  ev iden t  frcm the previous s e c t i o n  on d m s i t e  
geolcgy, t i re  d a t a  a v a i l  h l e  on s i t e  geology and borrow a v a i l  ab il i t y  a r e  
exirernely 1 im i ted .  The h e i g h t  o f  the  embankment s t r u c t u r e  r e q u i r e d  a t  t h i s  
s i t e  i s  s l  i g h t l y  i n  excess o f  500 f e e t  w i t h  a  c r e s t  l e n g t h  o f  ove r  4,600 f e e t .  
Because o f  the  i n d i c a t i o n s  o f  massive basal  t over1 a i n  b y  sha l  low a1 l u v  i a l  
depos i ts  (10 f e e t  a t  most) over tbe e n t i r e  s i t e ,  t h e r e  i s  1  i t t l e  concern a t  
t h i s  t ime fo r  the ccrnwtency o f  the foundat ion .  eowever, t h e  ax i s  should be 
s n i f t e d  upstream &out  1,000 f e e t  frcm t h a t  p r e v i o u s l y  a s s ~ v e d .  The assuned 
l e f t  abutment appears too narrow t o  s.upport the embankment and p r o v i d e  a  
s u f f i c  i e n t l  y  long seepage path through the abutment. @orrow m a t e r i a l  f o r  an 
ear t h f  i1 1  a n b a n h e n t  appears scarce. m e r e f o r e ,  c o n s i d e r a t  i on  should be  
g i ven  f a r  a  concre te- faced r o c k f i l l  s t r u c t u r e  a t  t h i s  s i t e .  S ince b a s a l t  o ~ t -  
croppings a r e  found w i t h i n  the r e s e r v o i r  area i n  many l o c a t i o n s ,  t h e  bo r row 
source f o r  r o c k f  i1 1  i s  1  i k e l  y  t o  come f r u n  the r e s e r v o i r  r i m .  Processing o f  
the  r o c k f  ill f o r  the g r ~ d a t  ions necessary w i t h i n  the  embankment w i l l  b e  
requ i red ,  and may y i e l d  concrete aggregate f o r  the  c o n c r e t e  f a c e  and hydrau l  i c  
s t r u c t u r e s .  A l  though 1 i t t l e  d a t a  are  a v a i l  ab le  on s e i m i c  p o t e n t i a l  i n  the  
area, t h e r e  w u l d  be l i t t l e  concern f o r  the performance o f  a  r o c k f i l l  d m  
under r e l ~ t i v e l y  l a r g e  seismic load ing a t  t h i s  s i t e .  

An a f t e r b a y  d m  w i l l  p robab ly  b e  r e q u i r e d  downstream o f  Mymer Dam if 
pumping i s  r e q u i r e d  frcm the Yakima River .  The a f t e r b a y  dan i s  env i s ioned  to  
have a  s t r u c t u r a l  h e i g h t  o f  about 100 f e e t .  S i t e  founda t ion  c o n d i t i o n s  appear 
to bemush the same as a t  the  Wymer s i t e .  Since bor row a v a i l a b i l i t y  wou ld  
s t  i l  1 be i n  quest ion,  scme type o f  r o c k f  i l l  s t r u c t u r e  may b e  b e s t  s u i t e d  f o r  
t h i s  s i t e  a l so .  

For the purposes o f  t he  e l  im ina t ion  process, a  conc re te - faced  r o c k f ill 
dan wi th  1.5: 1 upstream and downstream s lopes may b e  assuned f o r  'rlymer Dam. 
A s i m i l a r  s t r u c t u r e  may b e  assuned f o r  the a f t e r b a y .  The e n t i r e  foundat  i o n  
may b e  assuned t o  be s t r i p p e d  to  bedrock a t  each s i t e .  Data g a t h e r i n g  f o r  
the e l  im ina t ion  process i s  n o t  c r i t i c a l  f o r  an adequate d e t e r m i n a t i o n  o f  
c o n s t r u c t  ion c o s t s .  

S p i l l w a y  and o u t l e t  works f o r  r o c k f  ill dam.--Since the  f l o o d  p o t e n t i a l  
i s  low on t h i s  b a s i n  and the storage per f o o t  o f  r e s e r v o i r  i s  f a i r l y  l a r g e ,  
i t  i s  r e a s o n a l e  to s i o r e  tne e n t i r e  f l o c d  and p r o v i d e  an m e r g e n c y  s p i  1 lway 
f o r  s a f e t y  o f  t h e  d m .  The emergency s p i l l  way c o u l d  b e  1  ocated through the 
r e s e r v o i r  r i m  approx imatel y  one-ha1 f o f  a  m i l e  upstream o f  t h e  r i g h t  abutment. 
Pa excavated channel w i t h  a  grade s i l l  l o c a t e d  a t  e l e v a t i o n  1830 o r  1870, 
depending on the r e s e r v o i r  capac i t y ,  would d i r e c t  excess s t o r a g e  down a  draw 
t o  Scorpion Coulee Creek and to the Yakima R i v e r ,  The o u t l e t  works would b e  
bes t  located as a  tunnel  through the r i g h t  abutment. A c o n d u i t  t h rough  the  
embankment would n o t  b e  f e a s i b l e  because o f  h i g h  embankment l o a d s  on  the 



s t r k c t i l r e s .  Tne o u t l e t  works 91voul:i be ut il ized to s a t i s f y  d o k n s t r e m  r e q u i r e -  
.-?r?ncs, C V ~ C U ~ : ~  in case  o f  emergency. dnd  p 3 s s i b l y  t o  e v a c u a t etne r e s e r v o i r  
a  f lood su rcharge  mol  . A drop i n l e t  s t r u c t u r e  w i t h  i ts  s i l l  located a t  t h e  
2 a x i ~ u ns i l t  level  cou la  be t i e 3  i n t o  the o u t l e t  tunnel loca ted  a t  r i v e r  l e v e l .  
L o c a t ~ n gt h e  tunnel 2 t  r i v e r  level ; a u l d  a1 low i t s  use f o r  d i v e r s i o n  upon 
c l o s x e  o f  t he  acn. 

.As :vas prev iousl y ment ioned, an a f t e r b a y  r e s e r v o  ir  w i  1 l be  loca ted  dohn- 
strecm of t h e  main d m .  There fo re ,  t h e  o u t l e t  works tunnel must ex it i n t o  
the a f t e r b a y  o r  be extended through the  abutment and ex i t ed  downstrean of t h e  
a f t e r b a y  d a n .  Further s t u d i e s  a r e  r equ i red  to  de termine  t h e  most f e a s i b l e  
o u t l e t  :vork arrangement.  I n i t i a l l y ,  i t  appears  t h a t  a tunnel  in to  the  a f t e r -  
bay x o u l d  have o r o b l w s  i n  s t i l  1 ing d i s c h a r g e s  and p l  ac ing t h e  d i s c h a r g e  end 
above sed irnent i n  the a f t e r b a y .  This scheme would b e  cheaper  than the  o t h e r  
scheme and would u t  i l  i z e  d cmrnon ex it c o n d u i t  from t h e  a f t e r b a y .  

If  t h e  tunnel were ex tendecl dovmstream of the  a f t e r b d y ,  a st i l l  ing b a s i n  
c ~ i r l db e  iocdti?d i n  t he  area  and u t  i l  ized both f o r  d i v e r s  ion ,  e v x u a t  i o n ,  and 
requi red  downstrean d i s c h a r g e s .  Sediment bu i lduo  would no t  b e  a p r o b l m  in 
t h l s  s i t u a t i o n .  I t  i s  a n i t  i ~ i p a t e d  tha t  a pwer-pumping p l a n t  c a p a b l e  o f  
pbinping approx irnatel y 500 f t / s  b e  loca ted  downstream o f  the d m  along t h e  
bank of  the Yakima River .  This m u l d  r e q u i r e  a 1-mile-long penstock t o  t h e  
dm. I t  is pl anned t h a t  d i s cha rges  f o r  i r r i g a t i o n  requ i rements  can b e  u t  i-
l ized to g e n e r a t e  power to o f f s e t  the  c o s t  o f  pumping water f o r  r e f i l l  ing t h e  
r e s e r v o i r .  This penstock can be ut  i l  ized to prov ide dol+mstrem requ i rements  
and could be designed t o  evacuate t h e  r e s e r v o i r  i f  t h e  r i v e r  o u t l e t  works 
Itere inoperab le .  

RCC (Ro1 ler-Compacted Concre te )  o r  c o n c r e t e  b u t r e s s .  --The s t r e n g t h  o f  

t h e  basa l  t abutments and foundat  i on  would be ideal  f o r  an RCC o r  c o n c r e t e  

b u t t r e s s  d m .  However, t h e r e  is  k o t  adequate n a t u r a l  m a t e r i a l s  a v a i l  a b l e  

f o r  e i t h e r  of these  types  o f  dms. Concrete aggrega te  sand and RCC m a t e r i a l  

.ha~ildhave to  be  crushed and processed f run  b a s a l t  in  the a r e a .  This  a l o n g  

w i t h  no p o t e n t i a l  saving by l o c a t i n g  t h e  s p i l l w a y  o v e r  the dan would make 

these  dan typos r e l a t i v e l y  expens ive .  


Add i t iona l  Data  Required 

F o r  El irnination Process  .--None 

For  Appraisa l  Design 

Topography (1" = 200 ' )  5 - f o o t  contour  i n t e r v a l  

Geol og ic mapping on new topography cover ing  d a i s  i t e ,  power-pumping 
pl ant  s i t e  , ana d isc harge a1 inement 

Geologic mapping a1 ong the a1 inement o f  in1 e t  c a n a l  and tunnel 

S t r u c t u r a l  he ight  r e q u i r e n e n t s  f o r  a f t e r b a y  



Reconnaissance f o r  borrow avai  1 abi 1 it y  ( e a r t h f  ill and r o c k f  i11 
ma te r i a l s  and concrete  aggregate - i nc l ud i ng  q u a n t i t y ,  qual  i t y ,  
and excavat ion d i f f i c u l t y )  

Hydrology da ta  - max irnun probable f lood,  d i v e r s i o n  f l oods ,  t a i l w a t e r  
studies,  sediment s tud ies  

Power and pumping p l a n t  operat ing c r i t e r i a  - pumping requ i rements  
and power d ischarges and head requirements 

Ou t l e t  works discharge versus head requirements 

Reservoir opera t ion  requirements minimum re leases d u r i n g  
const ruc t  ion 

In format ion on re1  ocat  i on  o f  highway 

Access t o  the s i t e  and s t r uc tu res  

Power a v a i l a b i l i t y  

SATUS DAM AND RESERVOIR 

I n t r o d u c t i o n  

Satus damsite was v i s i t e d  Saturday morning, November 6. The weather was 
c l e a r  and warm w i th  temperatures i n  the 40's.  The DSRT v i s i t e d  t h i s  s i t e  
Saturday morning, November 6, 1982. 

Previous Stud ies  

The Bureau o f  Ind ian  A f f a i r s  prepared t he  I r r i g a t i o n  F e a s i b i l  i t y  Repor t  
f o r  the Mabton Pro jec t ,  Yakima Ind ian  Reservation, Washing ton, dated May 1969, 
rev ised  August 1972. The r e p o r t  proposed t o  cons t ruc t  a  dam on Satus Creek 
about 9  mi les  south and 4 m i l e s  west o f  Toppenish, Washington. The r e s e r v o i r  
formed by t h i s  dam would have a  storage capac i t y  o f  about 85,000 ac re - f ee t .  
The f i r s t  i n ves t i ga t i on  o f  t h i s  dam and r e s e r v o i r  s i t e  was made i n  1914 b y  
L. M. Ho l t ,  Supervising Engineer f o r  the I r r i g a t i o n  Branch, B I A .  Using t h e  
new c r i t e r i a  t o  es t  imate the i n f l o w  design f l o o d  would necess i t a t e  enlargement 
o f  the  sp i l lway  and o u t l e t  works, as designed f o r  t h i s  f e a s i b i l i t y  r e p o r t .  

Descr i ~ tion  

Satus damsite i s  l oca ted  on Satus Creek about 9 m i l e s  south and 4  m i l e s  
west o f  Toppenish, Washington, i n  sec t ion  19, T. 9 N., R. 20 E.,  W.M. T h i s  
mul t ip le-purpose storage w i l l  be u t i l i z e d  t o  serve t he  needs o f  i r r i g a t i o n ,  
f i s h  and wi ld1 i f e ,  and outdoor r ec rea t i on .  Reservoir management would be u t  i-
1 ized t o  main ta in  water qual i t y  c o n t r o l  and reduce damage caused by f l o o d  ing.  
Reservo i t  sizes being s tud ied  range from 63,000 t o  106,000 ac re - fee t  . 
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